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date: 26- SEP- 2003
1. General Information Substance | D 156-60-5

1.0.1 Applicant and Company | nfor mation

Type: manuf act ur er

Nane: PPG I ndustries, Inc
Cont act Person: Janes Barter

Street: he PPG Pl ace - 8 North
Town: 15272 Pittsburgh, PA
Country: United States

Phone: 412-434-2801

Emai | : bart er @pg. com
Horrepage: WAL ppg. com

12- DEC- 2002

1.1.0 Substance | dentification

I UPAC Narre: Et hene, 1, 2-dichl oro-
Sniles Code: g =CL) L

Mol . Formul a: Q2Ha2

Mol . Wi ght: 96. 94

11- DEC- 2002

1.1.1 General Substance I nformation

Purity type: typi cal for narketed substance
Subst ance type: organi c

Physical status: |liquid

Purity: >= 99.7 - %wWw

ol our: cl ear

Qdour : sweeti sh

11- DEC- 2002

1.2 Synonyms and Tradenames

Ver saTRANSTM  sol vent

11- DEC- 2002
1.7 Use Pattern
Type: I ndustri al
Cat egory: Basi ¢ i ndustry: basic chemcal s
05- DEC- 2002



date: 26- SEP- 2003

2. Physico-chem cal Data Substance | D 156-60-5

2.1 Mdting Point

Val ue:
Met hod:
Year :
ar:
Test subst ance:

Reliability:

18- AUG- 2003

2.2 Bailing Paint

Val ue:

Met hod:

Year :

arp:
Test subst ance:

Reliability:
18- AUG- 2003
2.3 Density
Type:
Val ue:
Met hod:

Year :

ar:

Test subst ance:
Reliability:

18- AUG- 2003

= -49.4 degree C

ot her

1991

no

as prescribed by 1.1 - 1.4

(2) validwith restrictions
Data were obtai ned fromthe Handbook.

(1)

= 48 degree C at 1013 hPa

ot her

1985

no

as prescribed by 1.1 - 1.4

(2) wvalidwith restrictions
Dat a obt ai ned fromthe Handbook.
(2)

density
= 1.45 g/cn? at 20 degree C

ot her

1991

no

as prescribed by 1.1 - 1.4

(2) wvalidwthrestrictions
Dat a obt ai ned fromthe Handbook.
(1)



date: 26- SEP- 2003
2. Physico-chem cal Data Substance | D 156-60-5

2.4 Vapour Pressure

Val ue: = 353 hPa at 20 degree C
Met hod: ot her (neasured)

Year : 1991

arp: no

Test subst ance: as prescribed by 1.1 - 1.4

Met hod: Dat a obtai ned fromthe Handbook. The reference did not
descri be the detail ed net hod.
Reliability: (2) validwith restrictions
Dat a obt ai ned fromthe Handbook.
18- AUG- 2003 (1)

2.5 Partition Coefficient

Partition Coeff.: octanol -water

| og Pow = 2.06
Year : 2002
ar: no
Reliability: (2) wvalid with restrictions
Data were taken fromthe collection of data.
06- DEC- 2002 (3)

2.6.1 Solubility in different media

Solubility in: Wat er
Val ue: = 6300 ng/l at 25 degree C

QP no
Test subst ance: as prescribed by 1.1 - 1.4

Reliability: (2) wvalidwthrestrictions
Data were obtai ned fromthe handbook.
04- DEC- 2002 (1)



date: 26- SEP- 2003

3. Environmental Fate and Pat hways Substance | D 156-60-5

3.1.1 Photodegradation
Type: air
Li ght source: ot her

D RECT PHOTCLYSI S
Halflife t1/2: = 3.8 day(s)

Met hod: ot her (cal cul at ed)
Year : 2002
Test subst ance: as prescribed by 1.1 - 1.4

Met hod: The phot odegradation half-life is cal cul ated using the
EPl WN ACPWN Program The overall hydroxy radical rate
constant is calculated to be 2.8224 E-12 cn8/ nol ecul e-sec.
Reliability: (2) wvalidwth restrictions
Dat a were obtai ned by model i ng.
04- DEC- 2002

3.1.2 Stability in Water

Type: abiotic

Year : 2002
Test subst ance: as prescribed by 1.1 - 1.4

Renar k: The information is available at http://toxnet.nil.nih.gov.
Resul t: Hydrol ysis is not expected since chlorinated ethyl enes

hydrol yze very slowy at environnental conditions.
Reliability: (2) validwith restrictions

Dat a was obt ai ned fromthe Hazardous Substance Data Bank's
col l ection of data.
12- DEC- 2002

3.3.1 Transport between Environmental Compartments

Type: vol atility

Medi a: water - air

Met hod: ot her

Year : 2002

Ar: 30.9 % (Fugacity Model Level 1)

Wat er : 51.8 % (Fugacity Mdel Level 1)

Soi | : 17.1 % (Fugacity Mdel Level I)

Met hod: The EPIWN is used to performLevel |11 fugacity nodeling.
Input to the nodel were MN(96.94), |og Kow (2.06), water
solubility (6300 nmg/L), MP (-49.44 Degree O, BP (48 Degree
O, and VP (264 nmmHy). Qutputs of the nmodel are the nass
percentage, half-life, and em ssions in each environnental
conpar t nent .

Renar k: A mass anount of 0.199%is estinmated for sedi nent using the
samre nodel .

Reliability: (2) wvalidwth restrictions

Data were obtai ned by nodel i ng.

13- AUG- 2003



3. Environnent al

date: 26- SEP- 2003

Fate and Pat hways Substance | D 156-60-5

3.5 Biodegradation

Type:
Concentration:

Degr adat i on:
Resul t:

Met hod:
Year :
ar:

Test subst ance:

Met hod:

Resul t:

Test condition:

Reliability:

26- SEP- 2003

aerobi c
5 ng/l related to Test substance

10 ng/l related to Test substance
=903 - 95 %after 28 day(s)

ot her

ot her
1981

no data
other TS

The assessnents of the bi odegradability were conducted using
the static-culture flask method.

The test material exhibited noderate biodegradative activity
concomtant with the relatively moderate rate of

vol atilization established in the non-biological volatility

control systens. Average total loss of the test material in

28 days total incubation tine was 95%with 33%vol atilization
loss at 5 ng/l level and 93%wi th 26%vol atilization | oss at

10 ny/L level.

The procedure utilizes biol ogical oxygen demand (BCD) dilution
water containing 5 ng of yeast extract per liter, as the
synthetic nedium 5 and 10 ng/l concentrations of the test
material, a 7-day static incubation of 25 degree Cin the
dark, followed by three weekly subcultures (totaling 28 days
of incubation), and incorporating settled donestic wastewater
as microbial inoculum Gas-chronatographic (G, the

di ssol ved organi ¢ carbon (DOC), and total organi c carbon(TQOQ
anal ytical procedures were used to deternine the extent of

bi odegradation of the test naterial. The original culture and
three subcul tures were included to determne the initial
concentration of test material at the begi nning of each
incubation period. The procedure al so incorporated both

nmedi umi nocul umcontrols to serve as blank controls for
determ ni ng baselines for GC anal ysis, DOC and TOC. Phenol
was used as the bi odegradabl e compound to ensure viability of
the wastewat er i noculum The bi odegradability test was
carried out in 250 m gl ass-stoppered reagent bottles to

m ni mze possible volatilization of the test material.

(2) wvalidwith restrictions

A detailed description of test method and purity of test
naterial were not noted.

(4)



4. Ecotoxicity

date: 26- SEP-2003
Substance I D 156-60-5

AQUATIC ORGANISMS

4.1 Acute/Prolonged Toxicity to Fish

Type:
Speci es:
Exposur e peri od:
Lhit:
LC50:
Met hod:

Year :

ap:

Test subst ance:

Met hod:

Resul t:

Test condition:

Test subst ance:

static

Lepom s nacrochirus (Fish, fresh water)

96 hour (s)

ny/ | Anal ytical nonitoring: no

= 140 measur ed/ nom nal

ot her
1978

no data
other TS

This static acute toxicity test followed procedures presented
in "Methods for Acute Toxicity Tests with Fish,

Macr oi nvert ebrates, and Anphi bians" (U S EPA 1975).
Measurements of water quality characteristics reveal ed that

di ssol ved oxygen concentrations of all tests were within a
range of 9.7 ny/L at the begi nning of an exposure to 0.3 ny/L
after 96 h exposure. The pH of the test sol utions ranged from
7.9-6.5, and tenperature ranged from21 to 23 Degree C The
96 hour LC50 was deternined to be 140 ng/L with a 95%
confidence limt of 120-160 ng/L for 1, 2-dichl oroet hyl ene.

Test animals utilized were young of the year bluegill obtained
fromcomrercial fish suppliers. Upon receipt, each test

popul ation was held in a separate tank receiving wel |l water at
a mnimmflowrate of 4 volune repl acement per day. Al fish
were fed ad libitumdaily with dry, pelleted food. Al
feeding discontinued for 48 hr prior to testing. Test
chanbers were 19.6 L wi denouthed gl ass jars containing 15 L of
test solution. Ether a concentrated stock sol ution was
prepared with distilled water or the appropriate amount of the
conpound was added directly to the diluent in the test jars.
Ten fish were randomy selected froma test popul ati on and
added to each test jar within 30 min after the addition of the
test chemical. Dlution water used to prepare the test

sol uti ons was deioni zed water reconstituted according to
recomrended procedures. The water had a total hardness of
32-48 ng/L Ca0®B, a total alkalinity of 28-34 ng/L CaQ®, a pH
of 6.7-7.8, a dissol ved oxygen concentration of 7.0-8.8 ny/L,
a specific conductance as 93-190 unhos/cm The pH and

di ssol ved oxygen concentration of test sol utions were measured
at 0, 24, 48, and 96 h of exposure. Fish nortality,

behavi oral and physi ol ogi cal responses, and sol ution

appear ance were observed at tine O and every 24 hr during
exposure. Al neasurenments were nade in the control, |ow
mddl e, and high test concentrations. The tenperature was
nmeasured every 24 h in a control jar. The data reported were
based on the nom nal concentration of the active ingredient.
Test chemcal s were procured fromthose comrercial sources
able to provide the purest grade available. Al 64 chenicals
tested in this study were >80%pure and test results are



4. Ecotoxicity

date: 26- SEP- 2003
Substance I D 156-60-5

Reliability:
09- SEP- 2003
Type:

Speci es:

Exposur e peri od:
Lhit:
LC50:
Met hod:
Year :
ar:
Test subst ance:

Met hod:

Resul t :

Test condition:

presented as the active ingredient of the formulation. The
material tested is 1, 2-dichloroethylene. No mention on
whether the material is cis- or trans-1,2-dichl oroethyl ene.
(2) wvalidwthrestrictions

The study neets general ly accepted scientific standards and
acceptabl e for assessment.

(5)

static

Lepom s nmacrochirus (Fish, fresh water)

96 hour (s)

ny/ | Anal ytical rmonitoring: no

= 74 neasur ed/ nom nal

ot her
1981

no data
other TS

This static acute toxicity test foll owed procedures presented
in "Methods for Acute Toxicity Tests with Fish,

Macr oi nvertebrates, and Anphi bi ans” (U.S. EPA 1975).
Measurements of water quality characteristics reveal ed that

di ssol ved oxygen concentrations of all tests were within a
range of 9.7 ng/L at the beginning of an exposure to 0.3 ny/L
after 96 h exposure. The pH of the test sol utions ranged from
7.9-6.5, and tenperature ranged from21 to 23 Degree C The
96 hour LC50 was deternmined to be 74 nmg/L with a 95%
confidence limt of 57-91 ng/L for 1,1-dichl oroethyl ene.

Test animals utilized were young of the year bluegill obtained
fromconmercial fish suppliers. Upon receipt, each test

popul ation was held in a separate tank receiving well water at
amnnmmflowrate of 4 volune repl acenent per day. Al fish
were fed ad libitumdaily with dry, pelleted food. Al
feeding discontinued for 48 hr prior to testing. Test
chanbers were 19.6 L wi denouthed gl ass jars containing 15 L of
test solution. Ether a concentrated stock sol ution was
prepared with distilled water or the appropriate amount of the
conpound was added directly to the diluent in the test jars.
The test jars containing a chemcal were capped in an effort
to control volatilization. Ten fish were randomy sel ected
froma test popul ation and added to each test jar within 30
mn after the addition of the test chenmical. Dilution water
used to prepare the test solutions was deioni zed wat er
reconstituted according to recomrended procedures. The water
had a total hardness of 32-48 ng/L Ca0X®B, a total alkalinity
of 28-34 ng/L CaCB, a pH of 6.7-7.8, a dissol ved oxygen
concentration of 7.0-8.8 ng/L, a specific conductance as

93- 190 unmhos/cm  The pH and di ssol ved oxygen concentration of
test solutions were neasured at 0, 24, 48, and 96 h of
exposure. Fish nortality, behavioral and physi ol ogi cal
responses, and sol uti on appearance were observed at time 0 and
every 24 hr during exposure. Al measurenents were nade in
the control, low, mddle, and high test concentrations.



4. Ecotoxicity

date: 26- SEP- 2003
Substance ID 156-60-5

Test subst ance:

Reliability:

09- SEP- 2003

Tenperature was rmeasured every 24 h in a control jar. The
data reported were based on the nom nal concentration of the
active ingredient.

Test chemcal s were procured fromthose comrercial sources
able to provide the purest grade available. Al 64 chenicals
tested in this study were >80%pure and test results are
presented as the active ingredient of the forrmulation. The
material tested is 1, 1-dichl oroet hyl ene.

(2) wvalidwthrestrictions

The study neets generally accepted scientific standards and
acceptabl e for assessment.

(5)

4.2 Acute Toxicity to Aquatic | nvertebrates

Type:
Speci es:
Exposur e peri od:
Lhit:
EC50:
Met hod:

Year :

arp:

Test subst ance:

Met hod:

Resul t :

Test condition:

static

Daphni a magna (O ust acea)

48 hour (s)

ny/ | Anal ytical nonitoring: no

= 220 measur ed/ nom nal

ot her
1980

no data
other TS

Procedures used in this acute toxicity test were based on
protocols in "Methods for Acute Toxicity Tests with Fish,

Macr oi nvert ebrat es, and Anphi bians (U S EPA 1975).
Measurements of water quality characteristics reveal ed that

di ssol ved oxygen concentrations ranged from6.5 9.1 ng/L and
the range of pHvalues was 7.4-9.4 units. The 48 hour EC50
val ue for trans-1, 2-dichl oroet hyl ene was 220 nmg/L with a 95%
confidence | evel of 170-290 ng/ L.

A total of 15 Daphnia nagna (<24 hours ol d) for each |evel
were used for this test. Reconstituted water according to U S
EPA (1975) with a total hardness of 173 ng/L as CaC38 and a pH
of 8.0 was used. Five to 8 nonminal concentrations of test
material with a negative control and/or solvent control were
tested. The chenicals to be tested was added to 500 m of
diluent water in 2-L jars to prepare each test solution, then
the 500 M vol ume of test solutions was divided into three,
150 M aliquots in 250 m beakers to provide triplicate
exposures. Five daphnids were randomy placed in each 150 m
test solutions. For highly volatile chenmcals, the tests were
conducted in unreplicated 500 m sol utions containing 15
daphni ds. These vessels were covered with plastic wap
secured with an elastic band. During this test, the dissol ved
oxygen concentration, pH and tenperature of test solutions
were neasured at the initiation and termnation of the tests
inthe high, mddle, and |owtest concentrations and controls.
Cbservation of test popul ations were nade at 24 and 48 hours
of exposure and any nortalities were recorded.



4. Ecotoxicity

date: 26- SEP- 2003
Substance I D 156-60-5

Test subst ance:

Reliability:

26- SEP- 2003

Type:
Speci es:

Exposur e peri od:

Lhit:
EC50:

Met hod:

Year :

ar:
Test subst ance:

Met hod:

Resul t:

Test condition:

Test subst ance:

Reliability:

26- SEP- 2003

Test chem cal s were purchased from conmerci al chenical
suppliers and had a mninumpurity of 80% The chenmicals were
tested on an active ingredient basis. The nmaterial tested is
1, 2-di chl oroet hyl ene (trans-).

(2) wvalidwthrestrictions

The study meets general |y accepted scientific standards and
acceptabl e for assessnent.

(6)

static
Daphni a magna (O ust acea)
48 hour (s)

ny/ |
= 79 neasur ed/ nom nal

Anal ytical nonitoring: no

ot her
1980

no data
other TS

Procedures used in this acute toxicity test were based on
protocols in "Methods for Acute Toxicity Tests with Fish,

Macr oi nvert ebrat es, and Anphi bians (U S EPA 1975).
Measurerments of water quality characteristics reveal ed that

di ssol ved oxygen concentrations ranged from6.59.1 ng/L and
the range of pHvalues was 7.4-9.4 units. The 48 hour ECS0
val ue for 1,1-dichloroethylene was 79 ng/L with a 95%
confidence | evel of 62-110 ny/L.

A total of 15 Daphnia magna (<24 hours ol d) for each |evel
were used for this test. Reconstituted water according to U S
EPA (1975) with a total hardness of 173 ng/L as CaC® and a pH
of 8.0 was used. Five to 8 noninal concentrations of test
nmaterial with a negative control and/or solvent control were
tested. The chemicals to be tested was added to 500 nmi of
diluent water in 2-L jars to prepare each test solution, then
the 500 M vol ume of test solutions was divided into three,
150 M aliquots in 250 M beakers to provide triplicate
exposures. Five daphnids were randonty placed in each 150 n
test solutions. For highly volatile chemcals, the tests were
conducted in unreplicated 500 m sol utions containing 15
daphni ds. These vessels were covered with plastic wap
secured with an elastic band. During this test, the dissol ved
oxygen concentration, pH and tenperature of test sol utions
were neasured at the initiation and termnation of the tests
inthe high, mddle, and |owtest concentrations and controls.
Cbservation of test popul ati ons were nmade at 24 and 48 hours
of exposure and any nortalities were recorded.

Test chem cal s were purchased from conmercial chenical
suppliers and had a mnimumpurity of 80% The chemcals were
tested on an active ingredient basis. The material tested is
1, 1-di chl or oet hyl ene.

(2) wvalidwthrestrictions

The study neets generally accepted scientific standards and
acceptabl e for assessment.

(6)

10



4. Ecotoxicity

date: 26- SEP- 2003
Substance I D 156-60-5

4.3 Toxicity to Aquatic Plants eg. Algae

Speci es:
Endpoi nt :

Exposur e peri od:

Uhit:
EC10:
ECS0:

Year :
Test subst ance:

Met hod:
Reliability:
09- SEP- 2003

Speci es:
Endpoi nt :

Exposur e peri od:

Lhit:
EC10:
ECS0:

Met hod:
Year :
Test subst ance:

Met hod:
Reliability:
09- SEP- 2003

Sel enastrum capri cornutum (A gae)

bi omass

96 hour (s)

ny/ | Anal ytical nonitoring: no data
nmeasur ed/ nom nal

= 798

1978
as prescribed by 1.1 - 1.4

Data were obtained fromEPA s collection of data. No details
on test nethod were provided.

(2) wvalidwth restrictions

Data were obtained fromEPA s col |l ection of data.

(7)

Skel et onema costatum (A gae)

bi omass

96 hour (s)

ny/ | Anal ytical monitoring: no data
neasur ed/ nom nal

=712

ot her
1978
as prescribed by 1.1 - 1.4

Data were obtained fromEPA s collection of data. No details
on test method were provided.

(2) validwith restrictions

Data were obtained fromEPA s col |l ection of data.

(7)

11



5. Toxicity

date: 26- SEP-2003
Substance | D 156-60-5

5.1 Acute Toxicity

5.1.1 Acute Oral Toxicity

Type:
Speci es:
Strain:
Sex:

No. of Aninal s:

Vehi cl e:
Doses:
Val ue:

Met hod:
Year :
ar:

Test subst ance:

Met hod:
Resul t :

Test condition:

Test subst ance:

Reliability:

18- AUG- 2003

LD50

nouse

b1

nmal e/ f enal e

144

ot her

800-3500 ng/ kg bw

= 2122 - 2391 ny/ kg bw

ot her
1985

no data
other TS

Test nmethod was not noted in the article.

No deaths occurred at doses up to 1200 ny/kg for mal es and
femal es. The 3500 ngy/ kg dose was 100% | ethal for nal es and
88%lethal for females. Deaths occurred over a 10 day period
following the treatment. Animals dosed at 1600, 2000, and
2400 ng/ kg denonstrated signs of decereased activity and
ruffled fur within two hours after gavage. In the higher dose
groups, there were signs of ataxia, suppressed or total |oss
of the righting reflex, and ruffled fur. Aninals in the 2800
ng/ kg groups exhibited ruffled fur for the three days

fol l owi ng exposure. Necropsies were perfornmed on all dead
animal s, and reveal ed evi dence of hyperem a of nucosal surface
of the stomach and snall intestines. The LD50's with 95%
confidence lints were 2122 ng/ kg (1874-2382) for nale mce
and 2391 ny/ kg (2055-2788) for femal e nice.

N ne groups (8 per sex) of nale and femal e nice were exposed
via an 18 gauge stainl ess steel stonmach tube after 18 hours of
fasting. The dosing solutions were prepared in a 1:9 (v/v)
sol ution of emul phor (a pol yet hoxyl at ed vegetabl e oil) and

dei oni zed water and naintained in the dark at 4 degree C until
used. The doses ranged from 800-3500 nmy/ kg. The nice were
observed hourly for the first eight hours for behavioral
changes and norbility, then twice therafter for 14 days. Al
survi ved nmice were necropsi ed and exam ned for gross pathol ogy
at the end of 14 day test period. LD60 vales were cal cul ated
according to the Log Probit procedure.

The test material (trans-1,2-dichloroethylene), 98%pure, |ot
No. LQ083187 was obtained fromA drich Chenical Co.,

M | waukee, W.

(2) wvalidwth restrictions

The test method was conparabl e to Quideline study without
detail ed description.

(8)

12



date: 26- SEP-2003

5. Toxicity Substance | D 156-60-5
Type: LD60
Speci es: rat
Strain: Spr ague- Dawl ey
Sex: nmal e/ f enal e
No. of Aninals: 100
Vehi cl e: ot her
Doses: 4500 to 8500 ny/ kg bw
Val ue: = 7902 - 9939 ny/ kg bw
Met hod: ot her

Year : 1987

arp. no data

Test subst ance: other TS

Resul t:

Test condition:

Test subst ance:

Reliability:

26- SEP- 2003

The LD50 and confidence limt for male and fenale rats were
7902 ny/ kg (6805-9175) and 9939 ny/ kg (6494-15213),
respectively. Al deaths occurred within 30 hours after
dosing. GCentral nervous system depression, ataxia, and
depressed respiration were observed at all doses; severity was
dose- dependent. No treatment rel ated gross necropsy find ngs
wer e not ed.

Mal e and fermal e rats, weighing 113 g and 102 g, respectively,
were divided into five groups consisting of 10 rats per sex
per group. Aninals were fasted overni ght before dosing. The
test material was admnistered as a solution in corn oil at a
dose vol une of 10 m/kg. Dosages ranged from450 ng/m to 850
ng/ M. Hourly observations were made during the first 9 hours
after administration of the test material followed by twce
daily observations for the next 14 days. Al animals that
died during the observation period and all survivors were

necr opsi ed.

The test material (Trans-1,2-D chloroethyl ene, Lot No. 5201
J.J.) was obtained fromA drich Chem cal conpany (M | waukee,
W). The reported purity was 98% Ildentity was confirmed by
GG M.

(2) validwth restrictions

Qui del i ne used and dose | evel s were not docunented. However,
all paraneters required for the guideline study were eval uat ed
and dose ranges were docurrent ed.

(9)

13



5. Toxicity

date: 26- SEP- 2003
Substance | D 156-60-5

5.1.2 Acute Inhalation Toxicity

Type:
Speci es:
Strain:
Sex:

No. of Aninal s:

Doses:
Exposure tine:
Val ue:

Met hod:
Year :
arp:

Test subst ance:

Met hod:

Resul t :

Test subst ance:

Test condition:

Reliability:
26- SEP- 2003

LC50

rat

Spr ague- Dawl ey

nal e/ f erral e

50

0, 12300, 22500, 28100, 34100 ppm
4 hour (s)

= 24100 ppm

CECD Qui de-line 403
1999

yes

other TS

"Acute Inhal ation Toxicity"

The study design conplied with CECD Quideline for Testing of
Chemcals Section 4: Health Effects, No. 403 and U S. EPA
Heal th Effects Test Quidelines CPPTS 870. 1300.
The chanber tenperature ranged from22 to 26 degree C chanber
relative hunidity ranged from32 to 55% airflowwas 37 L/mn,
and the oxygen concentration was 19-20% There was no
apparent sex difference in the lethality response to the test
nmaterial and the LG50 for the conbined nale and fenale rats
was 24100 ppm Al deaths occurred during exposures. (ne
nal e and three fenal es exposed to 22500 ppmdi ed. Three mal es
and four fermal es exposed to 28100 ppmdied. Al rats exposed
to 34100 ppmdied. No rats died at the 12300 ppm exposure
group. During exposures, the rats were prostrate, nmany had
their eyes open, and showed a di m nished or lack of response
to an alerting stimilus. Rats appeared to recover and resune
a nornal appearance within about 30 mnutes after the end of
the exposure. Rats exposed to 22500 or 28100 ppm showed
lethargy, irregular respiration or weakness i medi ately after
exposure and slight to severe weight |oss for one day. There
were no effects on gross and nicroscopi c pat hol ogy.
The test material (Trans-1,2-D chloroethylene) used for this
study was supplied by PPG Industries, Inc. as a clear liquid
with a purity of 99.89%
Four groups of 5 male and 5 fenal e rats were exposed whol e
body to an atrmosphere of the test material in air for a single
4- hour exposure period. A control group was exposed sinilarly
except for exposure to the test substance. The test
at nosphere was generated by flash evaporating the liquid test
substance in nitrogen. The concentration of test material
vapor was determ ned by gas chromat ographi ¢ anal ysis. During
the 14-day observation period, rats were wei ghed and observed
for clinical signs of toxicity. Al rats underwent gross
pat hol ogi ¢ exam nation imediately after death or at the end
of the 14-day study period and the liver, kidney, heart, and
l ung were eval uat ed hi stopat hol ogi cal |y.
(1) wvalid without restriction

(10)

14



date: 26- SEP- 2003
5. Toxicity Substance | D 156-60-5

5.1.3 Acute Dermal Toxicity

5.1.4 Acute Toxicity, other Routes

5.4 Repeated Dose Toxicity

Type: Sub-chroni c
Speci es: rat Sex: nal e/ fenal e
Strain: Spr ague- Dawl ey
Rout e of adninistration: inhalation
Exposur e peri od: 90 days
Frequency of treatment: 6 hours/day, 5 days/week
Post exposure peri od: one nonth recovery period
Doses: 0, 200, 1000, or 4000 ppm
Gontrol QG oup: yes
NOAEL : > 4000 ppm
Met hod: CECD Quide-line 413 "Subchronic I nhalation Toxicity: 90 day
St udy”
Year : 1998
QP yes
Test subst ance: other TS
Resul t: The nmean anal ytically determ ned concentrations of test

subst ance were as targeted: 200, 1000, and 4000 ppmwith
standard errors of 0.48, 1.3, and 4.7, respectively. There
were no adverse conpound-rel ated effects at any concentration

| evel on body weight, clinical observations,

body wei ght gain,

food consunption, clinical or anatomcal pathol ogy paraneters,
or liver cell proliferation. The no observed effect |evel for
this study was 4000 ppm the highest concentration tested in

both male and feral e rats.

Test condition: Four groups of 15 nale and 15 female rats each were exposed to
anal ytically determ ned nean concentrations of 0, 200, 1000,
or 4000 ppm and desi gnated for standard toxicity eval uation.
Addi tional four groups of 15 male and 15 fenal e rats each were
exposed to the sane targeted concentrations of the test
subst ance and designated for cell proliferation eval uation.
Rats were exposed whol e-body for 6 hours/day, 5 days/week over
a 90-day period. Atnospheres containing the test substance
were generated by nmetering liquid naterial into a heated gl ass

flask with either a punp or a syringe drive.

The at nospheric

concentration of the test substance was determ ned by gas
chromat ography at approximately 15 mnute intervals during
each exposure. Body weights and food consunption were

neasured weekl y.

Henat ol ogy, clinical chemstry, and urine analysis were
evaluated in 10 nales and 10 fenal es/group after 45 and 90
days. @ oss pathol ogi c eval uati ons were performed on 10 nal es
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date: 26- SEP- 2003
5. Toxicity Substance | D 156-60-5

and 10 fenal es/group after approxi mately 90 days and on 5
males and 5 fenal es/group after a 1-nmonth recovery peri od.
The liver, kidneys, lungs, testes, ovaries, adrenal glands,
and brain were wei ghed at necropsy. At the end of exposure
period, the standard set of organs were exam ned

m croscopically on 10 rmal es and 10 fermal es fromthe control
group and high dose group. Selected organs were eval uated
m croscopically on 10 nales and 10 fermales fromthe | ow and
m d exposure groups. Opht hal nol ogi cal exam nati ons were
performed prior to and at the end of the exposure period.

Liver cell proliferation was evaluated in 5 males and 5

fenal es/group after approxi mately 7, 45, and 90 days. At each
time point, rats were inplanted with osmotic punps filled with
20 ng/ M 5-brono-2- deoxyuridine (BrdU dissolved in a 0.5 N
sodi um bi carbonate buffer. Three days after inplantation, the
rats were sacrificed and the |iver and duodenum were processed
for immnohi st ochen cal anal ysis of BrdU incorporation into
DNA  The hepatic |abeling indices were evaluated for the
control and hi gh concentration groups.

Test subst ance: The test substance (Trans- 1, 2-Dichl oroet hyl ene) was supplied
by PPG Industries, Inc. as a colorless liquid with a reported
purity of 99.86% The purity of the test substance was
confirmed at the | aboratory.

Reliability: (1) wvalid without restriction
26- SEP- 2003 (11)
Type: Sub-chroni ¢
Speci es: rat Sex: nal e/ femal e
Strain: Fi scher 344
Route of adm nistration: oral feed
Exposur e peri od: 14 weeks
Doses: 0, 3125, 6250, 12500, 25000 or 50000 ppm
m croencapsul ated in feed

Gontrol G oup: yes, concurrent no treatnent
Met hod: ot her

Year : 2002

Qarp: yes

Test subst ance: other TS

Met hod: The guideline followed for this study was not noted. However,
all paraneters listed in the CECD EPA gui del ines for a subchronic oral
toxicity study were evaluated in this study.

Renmar k: M croencapsul ation al |l owned continual ingestion of the test
substance, was a nore appropriate route than oral gavage, and
al l owed for higher exposure concentrations than woul d be
obtai nabl e in drinking water. Two control groups were
included in this study to detect any adverse effects of
i ngestion of m crocapsul es.

Resul t: There were no exposure-rel ated deaths and no clinical findings
of toxicity. Results of the FCB indicated no exposure-related
findings of neurotoxicity. Mean body weight of male rats in
the 50000 ppmgroup was significantly less than that of the
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5. Toxicity

date: 26- SEP- 2003
Substance | D 156-60-5

Test condition:

Test subst ance:

Reliability:

26- SEP- 2003

vehicl e controls. Food consunption of the exposed groups was
simlar to that of the vehicle controls. Exposure
concentrations of 3150, 6250, 12500, 25000, and 50000 ppmin
the diet resulted in average daily doses of 190, 380, 770,
1540, and 3210 ng/ kg for nales and 190, 395, 780, 1580, and
3245 ng/ kg for females. On day 21 and at week 14, there were
m | d decreases in hematocrit val ues, henogl obin concentration,
and erythrocyte counts in the groups of nale and fermale rats
at the 25000 and 50000 ppmlevels. At week 14, these effects
were seen in male rats exposed to 6250 and 12500 ppm There
were no exposure-related alterations in clinical chemstry
paraneters. The liver weights of fermale rats exposed to 6250
ppmor greater were significantly greater than those of the
vehicle controls. The absol ute ki dney wei ghts of male rats
exposed to 25000 or 50000 ppmwere significantly decreased.
Spermmotility and vagi nal cytol ogy parameters of exposed rats
were generally sinilar to those of the vehicle controls. No
gross or microscopic | esions were observed in rats that could
be attributed to the test substance exposure.

Very little toxicity was associated wth ingestion of the

m croencapsul at ed test substance. A maxi mumtol erated dose
was not reached in this study.

Goups of 10 nale and 10 fermale rats were fed diets containing
3125, 6250, 12500, 25000 or 50000 ppm m crocapsul ated test
substance for 14 weeks. M croencapsul ation was perforned by
the anal ytical chemstry |aboratory, M dwest Research
Institute and the chenmical |oad was deternined to be 45% The
dose formul ati ons were prepared at |east every 2 weeks by

m xi ng m croencapsul ated test substance with feed. Qi nical
findi ngs were recorded weekly. Food consunption was recorded
weekly by cage. The aninals were weighed initially, weekly,
and at the end of the study. A functional observation battery
(FCB) was perfornmed on rats in the two control groups and the
12500, 25000, and 50000 ppm groups during weeks 4 and 13.
Addi tional groups of 10 male and 10 fenal e rats received the
same exposure concentrations of test substance as the core
study aninmals and were used for clinical pathology testing (on
days 5 and 21) only. Henatol ogy and clinical pathol ogy

anal yses were al so conducted on core study rats at the end of
the studies. At the end of study, spermcount and notility
and vagi nal cytol ogy eval uations were conducted on rats in the
two control groups and the 12500, 25000, and 50000 ppm groups.
Necropsi es were perforned on all core study animals. The
heart, right kidney, liver, lung, right testis, and thymus
wer e wei ghed. Conpl et e hi stopat hol ogi ¢ exani nati on were
performed on rats in the untreated control, vehicle control,
and 50000 ppm groups.

The test substance (Trans- 1, 2- D chl oroet hyl ene) was obt ai ned
fromAl drich Chenical Conpany, Inc (MIlwaukee, W) in one |ot
(MP-0224LP). The study | aboratory confirned that the purity
was 99%or greater.

(1) wvalid without restriction

The study is conparable to a guideline study.

(3)
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date: 26- SEP- 2003

5. Toxicity Substance I D 156-60-5
Type: Sub-chroni c
Speci es: nouse Sex: nal e/ fenal e
Strain: B6C3F1
Rout e of adninistration: oral feed
Exposur e peri od: 14 weeks
Doses: 3125, 6250, 12500, 25000, or 50000 ppm
Gontrol Q@ oup: yes, concurrent no treatnent
Met hod: ot her
Year: 2002
Qarp: yes

Test subst ance: other TS

Met hod: The guideline followed for this study was not noted. However,
all paranmeters listed in the CECD EPA gui del ines for a subchronic oral
toxicity study were evaluated in this study.

Renar k: M croencapsul ati on al |l oned continual ingestion of the test
substance, was a nore appropriate route than oral gavage, and
al l owed for higher exposure concentrations than woul d be
obtainable in drinking water. Two control groups were
included in this study to detect any adverse effects of
i ngestion of m crocapsul es.

Resul t: There were no exposure-rel ated deaths and no clinical findings
of toxicity. Results of the FCB indicated no exposure-rel ated
findings of neurotoxicity. The mean body weights and body
wei ght gains of males and fermal es in the 50000 ppm groups and
the body wei ght gains of females in the 12500 and 25000 ppm
groups were significantly | ess than those of the vehicle
controls. Food consunption of the exposed groups was simlar
to that of the vehicle controls. Exposure concentrations of
3150, 6250, 12500, 25000, and 50000 ppmin the diet resulted
in average daily doses of 480, 920, 1900, 3850, and 8065 ng/ kg
for mal es and 450, 915, 1830, 3760, and 7925 ny/ kg for
femal es. There were no exposure-related alterations in
clinical chemstry paranmeters. The relative |iver weights of
mal es exposed to 12500 ppmor greater and femal es exposed to
25000 or 50000 ppmwere significantly greater than those of
the vehicle controls. Spermnotility and vagi nal cytol ogy
paraneters of exposed mce were generally simlar to those of
the vehicle controls. No gross or mcroscopic |esions were
observed in mce that could be attributed to the test
subst ance exposure.

Very little toxicity was associated with ingestion of the
m croencapsul at ed test substance. A naxinumtol erated dose
was not reached in this study.

Test condition: Qoups of 10 male and 10 fenale mce were fed diets containing
3125, 6250, 12500, 25000 or 50000 ppm microcapsul ated test
substance for 14 weeks. M croencapsul ation was perforned by
the anal ytical chemstry |aboratory, M dwest Research
Institute and the chenical |oad was determned to be 45% The
dose fornul ation were prepared at |east every 2 weeks by
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date: 26- SEP- 2003
5. Toxicity Substance | D 156-60-5

m xi ng m croencapsul ated test substance with feed. dinical
findings were recorded weekly. Food consunption was recorded
weekly by cage. The aninals were weighed initially, weekly,
and at the end of the study. A functional observation battery
(FCB) was perfornmed on nice in the two control groups and the
12500, or 50000 ppm groups during weeks 4 and 13. Hemat ol ogy
and clinical pathol ogy anal yses were al so conducted at the end
of the studies. At the end of study, spermcount and notility
and vagi nal cytol ogy eval uations were conducted on mce in the
two control groups and the 12500, 25000, and 50000 groups.
Necropsi es were perfornmed on all animals. The heart, right
ki dney, liver, lung, right testis, and thymus were wei ghed.
Conpl et e hi st opat hol ogi ¢ exam nation were perforned on nice in
the untreated control, vehicle control, and 50000 ppm groups.
Test subst ance: The test substance (Trans- 1, 2- D chl oroet hyl ene) was obt ai ned
fromA drich Chenical Conpany, Inc (MIwaukee, W) in one |ot
(MP-0224LP). The study | aboratory confirned that the purity
was 99%or greater.

Reliability: (1) wvalid without restriction
The study is conparable to a guideline study.

26- SEP- 2003 (3)
Type: Sub- chroni ¢
Speci es: rat Sex: nal e/ femal e
Strain: Spr ague- Dawl ey
Route of adm ni stration: drinking water
Exposur e peri od: 90 days
Doses: 0, 500, 1500, and 3000 ny/ kg
Control @ oup: yes
NQAEL : > 3000 ny/ kg
Met hod: ot her

Year : 1987

AP no data

Test subst ance: other TS

Met hod: The guideline followed for this study was not noted. However,
all paraneters listed in the CECD EPA gruidelines for a subchronic oral

toxicity study were evaluated in this study.

Resul t: Exposure for 90 days to theoretical daily doses of 500, 1500,
or 3000 ny/kg/day failed to elicit significant
conpound-rel ated and dose- dependent adverse effects on body
wei ght, general behavior, hematol ogy, urinalysis, or serum
chemstries. There were conpound-rel ated and dose- dependent
i ncreases in kidney weights and ratios in treated female rats.
However, there were no hi stopathol ogi cal | y apparent |esions.

The actual daily doses were 402, 1314, and 3114 ny/ kg for
mal es and 353, 1257, and 2809 ng/ kg for fenales.

Test condition: Trans-1, 2- di chl oroet hyl ene was adm ni stered in drinking water
solution to five groups consisting of 20 male and 20 fenal e
rats. The groups were naive untreated control, 1% emu phor
vehi cl e control, 500 ng/ kg, 1500 ngy/ kg, and 3000 ny/ kg. Water
sol utions were prepared tw ce weekly by the addition of test
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5. Toxicity

date: 26- SEP- 2003
Substance | D 156-60-5

Test subst ance:

Concl usi on:
Reliability:
18- AUG- 2003
Type:

Speci es:
Strain:

substance to 1% enul phor (GAF Corp., Linden, NJ) in deionized
wat er .

Rats were examned twice daily for general appearance, signs
of intoxication, and death. Body weights were recorded on the
first day of exposure, weekly thereafter, and at death.
Consunption of drinking water solutions were deternined tw ce
weekly. Hemat ol ogy, bl ood chem stry determnations, and
urinal yses were conducted at the end of the 90-day exposure
period. At the end of exposure period, a gross pathol ogi cal
exam nations were performed and sel ected organs were wei ghed.
Li ver, kidneys, testes, and ovaries were exani ned
histologically. The data were subjected to an anal ysis of
variance, Dunnett's t-test, and a test of honogenicity.
Nonhorogeneous data were subjected to a WIcoxon rank sum
test. Those values that differed fromthe vehicle control
group at p<0.05 were considered statistically significant.
The test substance (Trans- 1, 2- D chl oroet hyl ene) was obt ai ned
fromA drich Chem cal Qnpany (M Iwaukee, W). The reported
purity was 98% ldentity was confirnmed by GG M.

The toxicity fromexposure to trans-1,2-dichl oroethyl ene in
drinking water apparently is |ow and probably does not
constitute a serious health hazard.

(1) wvalid without restriction

The study is conparable to a guideline study.

(9)

Sub-chronic
nouse Sex: nal e/ fenal e
b1

Route of adm ni stration: drinking water

Exposur e peri od:
Doses:
Control @ oup:

Met hod:

Year :

ar:
Test subst ance:

Met hod:
Resul t :

90 days
0.1, 1.0, 2.0 ng/m
yes, concurrent no treatnent

ot her
1985

no data
other TS

The guideline followed for this study was not noted.

The average doses of the test substance consuned on a

ny/ kg/ day basis over the 90 day period were 17, 175, and 387
for the mal es and 23, 224, and 452 for the females. Few
adverse effects were observed in either sex follow ng 90 days
of exposure. The nmost noteworthy changes occurred in the

nmal es exposed to the highest | evel of test substance, where
there was a significant decrease in glutathione levels, and in
the fenal es exposed to all three levels of the test substance,
where there was a significant decrease in aniline hydroxyl ase
activity. No changes were observed in the cell-nedi ated

i mune status of either sex or in the hunmoral imune status of
femal es. However, a narked suppression in hunoral imune
status was observed in rmal e mce exposed to all three levels
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5. Toxicity

date: 26- SEP- 2003
Substance | D 156-60-5

Test condition:

Test subst ance:

Concl usi on:
Reliability:
26- SEP- 2003

of test substance, as indicated by a decreased ability of
spleen cells to produce antibody agai nst sheep erythrocytes
(sRBC). Macrophage function was depressed only in fenales, as
indicated by the decreased ability of thioglycollate-recruited
peritoneal exudate cells (PEC to phagocytize sRBC
Trans-1, 2- di chl oroet hyl ene was adm nistered in the drinking
wat er di ssol ved in deioni zed water containing 1% emul phor at
either 0.1, 1.0, or 2.0 ng/m. These concentrati ons were
calculated to deliver approximately 1/100, 1/10, and 1/5 the
LD60. In addition, a group receiving deioni zed water served
as controls. There were 260 nice of each sex in the control
group and 140 m ce of each sex in each treatnment group. These
aninmal s were divided into subsets of animals that were
eval uated for various standard toxicol ogi cal endpoints and
vari ous i munol ogi ¢ endpoi nts. The standard toxi col ogi cal
assessnent s included fluid consunption, body and organ
wei ghts, henatol ogy, serumand |iver chem stries, necropsy,
hepatic nmicrosonal activities, and bl ood coagul ation. Bone
marrow status was eval uat ed by assessi ng DNA synt hesi s.
Huroral i mmunity was eval uat ed by determning the nunber of
I gM Spl een anti body-forning cells (AFC) to sheep erythrocytes
(sRBO, the serumantibody |evel to sRBC and spleen
| ynphocyt e response to the B cell nitogen, |ipopolysaccharide
(LPS). The status of cell-nediated i munity was assessed by
quantitating the del ayed type hypersensitivity (DIH response
to sRBC proliferation of the popliteal |ynph node, and the
spl een cell response to the T | ynphocyte mtogen, Concanavalin
A (Con A). Macrophage function was eval uated by neasurenent
of the vascul ar clearance rate and distribution of
radi ol abel ed sRBCin the liver, spleen, lungs, and thynus, and
the recruitability, adherence, chenotaxis, and phagocytic
activity of peritoneal exudate cells (PEQ.
The test substance (Trans- 1, 2- D chl oroet hyl ene), 98% pure, Lot
No. LQ083187, was obtained fromA drich Chemcal co.,
M | waukee, W.
The nost notabl e effects of oral exposure to DCE were
decreased gl utathione levels in nales and decreased aniline
hydroxyl ase activity in fenales. The i mmune system of
randombred CD-1 nice does not appear to be overly sensitive
to the effects of test substance. The few effects which were
seen were probably the result of general toxicity as opposed
to specific target organ toxicity.
(2) wvalidwth restrictions
The study is conparable to a guideline study with an
exception. A microscopic eval uati on was not conduct ed.

(12)
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5. Toxicity

date: 26- SEP- 2003
Substance | D 156-60-5

5.5 Genetic Toxicity 'in Vitro

Type:
System of testing:
Concentration:

Amres t est
TA98, TA100, TA1535, and TA1537
0, 33.3, 100, 333.3, 1000, 3333.3, 10000 ug/plate

Cytotoxi c Concentration: 10000 ug/ pl ate

Met abol ic activati
Resul t:

Met hod:
Year :
ar:
Test subst ance:
Resul t :

Test condition:

Test subst ance:

Reliability:

13- AUG- 2003

on: with and wi t hout
negati ve

ot her
1986

no data
other TS

The test material was not nutagenic in any of four strains of
S. typhinuriumwi th or wthout induced hanster or rat S9
net abol i ¢ activation enzynes.
The test substance was tested and eval uated in the
prei ncubati on assay as a coded sanpl e using Sal nonel | a strains
TA1535, TA1537, TA98, and TA100 with and without Aroclor
1254-i nduced rat and hanster netabolic activation systens.
The netabolic activation system S 9 nix were prepared from
mal e Sprague-Dawl ey rats and nale Syrian hansters that had
been induced by an i.p. injection of Aroclor 1254 (500 ng/kg)
five days before sacrifice. 0.5 m of S9 mx or 0. 1MPO
buffer (pH 7.4), 0.05 m of the overnight culture, and 0.05 m
of solvent or chemcal dilution were added to test tubes
nmai ntai ned at 37 degree C The mxture was nixed and
i ncubated at 37 degree Cfor 20 min., at whichtine 2.5 m of
nol ten top agar supplenented with 0.5 nML-histidine and 0.5
nM D biotin were added. The contents of the tubes were nixed
and poured onto 25 m of mnimal gl ucose bottom agar and
incubated at 37 degree Cfor 48 hr. Each trial consisted of
triplicate plates of concurrent positive and negative controls
and five doses of the test substance with and wi t hout
netabolic activation. The trial was repeated after conpletion
of the first trial. The nunbers of revertant colonies from
each set of 3 plates were averaged and the standard error was
calculated. The positive controls in the absence of netabolic
activation were sodi umazi de (TA 100 and TA 1535),
9- ani noacri di ne (TA 1537), and 4-nitro- o- phenyl enedi am ne (TA
98). The positive control for metabolic activation with all
strains was 2-am noant hracene. The test material was
considered a nutagen if a dose related, reproducible increase
in the nunber of revertants over background, even if the
i ncrease was | ess than twofol d.
The test substance (Trans- 1, 2- D chl oroet hyl ene) was obt ai ned
fromA drich Chenical Conpany, Inc (MI|waukee, W) and the
purity was reported as 98%
(1) wvalid without restriction
Even though a specific guideline nunber was not mentioned in
the reference, the procedure included all paraneters required
for the guideline.

(13)
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5. Toxicity

date: 26- SEP- 2003
Substance I D 156-60-5

Type:

System of testing:
Concentration:

Met abol i ¢ activati
Resul t :

Met hod:

Year :

ar:
Test subst ance:

Resul t :

Test condition:

Cyt ogenetic assay

Chi nese hanster ovary (CHO cells

160 - 5000 ug/m for SCE, 1600 - 5000 ug/m for CA
on: with and wit hout

negati ve

ot her
1987

no data
other TS

The test material did not induce Sister Chromati d Exchanges
(SCEs) without S9; the results of a single trial with S9 were
judged to be equivocal based on the trend test (P<0.005) and
the absence of significant increases (>20% at any of the

i ndi vi dual dose points.

No induction of chronmosormal aberrations observed in cul tured
CHO cells with or without S9.

The test substance was tested in cul tured Chi nese hanster
ovary (CHO cells for induction of sister chronatid exchange
(SCEs) and chronosonal aberrations (Abs), both in the presence
and absence of Aroclor 1254 induced nmal e Sprague-Dawl ey rat
liver SO and cofactor mix. Each test consisted of concurent
sol vent and positive controls and of three to four doses of
the test substance. A single flask per dose was used. The
positive control was cycl ophosphanm de.

SCE test: Dose |levels used for this test were 160, 500, 1600,
or 5000 ug/m. Inthe test without S9, CHO cel I s were

i ncubated for 26 hours with the test substance in suppl ement ed
MCoy' s 5A nedium Bronodeoxyuridine (BrdU) was added 2 hours
after culture initiation. After 26 hours, the medi um
containing the test substance was replaced with fresh medi um
pl us BrdU and Col cemd, and incubation was continued for 2
hours. GCells were then harvested, fixed, and stained with
Hoechst 33258 and Gensa. In the test with S9, cells were
incubated with test substance, serumfree medium and 9 for 2
hours. The medi umwas then replaced w th nedi um contai ni ng
serumand BrdU and no test material. |Incubation proceeded for
an additional 26.5 hours with Col cemid present for the final 2
hours. Harvesting and staining were the sane as for cells
treated without S9. Fifty second-division netaphase cells
were scored for frequency of SCEs/cell fromeach dose |evel.
Statistical anal yses were conducted on the sl opes of the
dose-response curves and the individual dose points. An
increase of 20%or greater at any single dose was consi dered
weak evi dence of activity; increases at two or nore doses
resulted in a positive assay.

Chronosonal Aberration Test: Dose |levels used for the test
were 1600, 3000, or 5000 ug/m. In the test without S9, cells
were incubated in MCoy's 5A nediumwith the test material for
10 hours. (olcenid was added and i ncubation continued for 2
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5. Toxicity

date: 26- SEP- 2003
Substance | D 156-60-5

Test subst ance:

Reliability:

26- SEP- 2003

hours. The cells were then harvested, fixed, and stained with
Gensa. For the test with S9, cells were treated with test
material and S9 for 2 hours, after which the teatment medi um
was renoved and the cells were incubated for 11 hours in fresh
nmedium with Colcenid present for the final 2 hours. Cells
were harvested in the sane nanner as for the treatment w thout
S9. Two hundred first division metaphase cells were scored at
each dose level. dasses of aberrations included sinple
(breaks and ternminal deletions), conplex (rearrangenents and
transl ocation) and other (pulverized cells, despiralized
chromosomes, and cells containing 10 or nore aberrations).
Chronosonal aberration data are presented as %of cells wth
aberrations. Statistical anal yses were conducted on both the
dose response curve and individual dose points. A
statistically significant differences for one dose point and a
significant trend was considered weak evi dence for a positive
response; significant differences for two or nore doses
indicated the trial was positive.

The test substance (Trans- 1, 2-D chl oroet hyl ene) was obt ai ned
fromA drich Chem cal Conpany, Inc (MI|waukee, W) and the
purity was reported as 98%

(1) wvalid without restriction

Even though a specific guideline nunber was not nentioned in
the reference, the procedure included all paraneters required
for the guideline.

(3)

5.6 Genetic Toxicity 'in Vivo'

Type:
Speci es:
Strain:

Route of admin.:

Doses:
Resul t :

Met hod:

Year :

ar:
Test subst ance:

Resul t:

Test condition:

Cytogeneti c assay

nouse Sex: male
B6C3F1

i.p.

500, 1000, 2000 ny/ kg

negative

ot her
2002

no data
other TS

The test substance admnistered by i.p. injection at doses of
500 to 2000 ng/ kg i nduced no SCEs or Abs in bone nmarrow cells
of male mce.

Sister Chronmatid Exchange Test: Male nice (five aninals per
dose group) were injected intraperitoneally with the test
subst ance dissolved in corn oil. Vehicle control aninals
recei ved an equivalent injection of corn oil only. The
positive control was dinet hyl benzant hracene. A standard
harvest time of 23 hours was used. The aninals were inplanted
subcut aneously with a BrdU tabl et 24 hours before harvest (1
hour before the treatnent). Two hours before sacrifice, the
animal s received an i.p. injection of colchicine in saline.
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5. Toxicity

date: 26- SEP-2003
Substance | D 156-60-5

Test subst ance:

Reliability:
18- AUG- 2003
Type:

Speci es:
Strain:

Route of admn.:
Exposur e peri od:

Doses:

Resul t:

Met hod:

Year :

ar:
Test subst ance:

Resul t :

The animals were killed 23 hours after treatment (24 hours
after BrdU dosing). Cne or both fenurs were renoved, and the
marrow was flushed out with phosphate-buffered saline (pH
7.0). The cells were treated with a hypotonic salt sol ution,
fixed, and dropped onto chilled slides. The slides were
stained with fluorescence pl us-Gd ensa and scored. Twenty-five
second net aphase cells were scored fromeach of four aninals
per treatnent group. Responses were eval uated as SCEs/cel |
and the data were anal yzed by a trend test.

Chr onmosonal Aberration Test: Male nice (10 animal s per dose
group) were injected i.p. with the test substance dissolved in
corn oil. Vehicle control group received equival ent
injections of corn oil only. The positive control was

di et hyl benzant hracene. The ani mal s were subcut aneousl| y
inplanted with a BrdU tabl et 18 hours before the schedul ed
harvest. Two hours before sacrifice, the aninals recei ved an
i.p. injection of colchicine in saline. The aninals were
Killed 17 hours after the test substance injection. e or
both femurs were renoved, and the marrow was flushed out with
phosphat e-buffered saline (pH 7.0). Cells were treated with a
hypot oni ¢ salt solution, fixed, and dropped onto chilled
slides. The slides were stained with fluorescence-d ensa and
scored. Fifty first division netaphase cells were scored from
each of seven or eight animals per treatment group. Responses
were eval uated as the percentage of aberrant netaphase cells,
excluding gaps. The data were anal yzed by a trend test.

The test substance (Trans- 1, 2- D chl oroet hyl ene) was obt ai ned
fromA drich Chemcal Conpany, Inc (MI|waukee, W) and the
purity was reported as 98%

(1) wvalid without restriction

Even though a specific guideline nunber was not nentioned in
the reference, the procedure included all paraneters required
for the guideline.

(3)

M cronucl eus assay
nouse

B6C3F1

oral feed

14 weeks

0, 3125, 6250, 12500, 25000 or 50000 ppm nicroencapsul ated in
f eed

negative

Sex: mal e/ fenal e

ot her
2002

no data
other TS

The test substance administered in mcrocapsules in feed for
14 weeks did not increase the frequency of mcronucl eated
nor nochromatic erythrocytes (NCES) in the peripheral blood of
nale and female nice. In addition, no effect on the
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5. Toxicity

date: 26- SEP- 2003
Substance | D 156-60-5

Test condition:

Test subst ance:

Reliability:

26- SEP- 2003

per cent age of nicronucl eated pol ychronatic erythrocytes anong
the total erythrocyte popul ati on was observed, indicating no
inhibition or stinulation of erythropoiesis in the bone nmarrow
of exposed m ce.

At the end of the 14-week toxicity study (see section 5.4 for
details), peripheral blood sanpl es were obtained fromnal e and
female mce. Smears were imediately prepared and fixed in
absol ute methanol . The net hanol -fi xed slides were stai ned
with acridine orange and coded. 9 ides were scanned to
deternne the frequency of nicronuclei in 2000 nornmochronatic
erythrocytes (NCEs) in each of 10 animals per exposure group.
In addition, 1000 pol ychromatic erythrocytes (PCES) were
scored per aninmal to deternmine the percentage of PCEs in the
total erythrocyte popul ation. The frequency of nicronucl eated
cel I s amoung NCEs was anal yzed by a statistical software
package that tested for increasing trend over exposure groups
with a one-tailed Cochran-Amtage trend test, followed by

pai rwi se conparisons between each exposure group and the
untreated control group. An individual trial is considered
positive if the trend test P value is less than or equal to
0.025 or if the P value for any single exposed group is |ess
than or equal to 0.025 divided by the nunber of exposed

gr oups.

The test substance (Trans- 1, 2-D chl oroet hyl ene) was obt ai ned
fromA drich Chem cal Conpany, Inc (MI|waukee, W) and the
purity was reported as 98%

(1) wvalid without restriction

Even though a specific guideline nunber was not nentioned in
the reference, the procedure included all paraneters required
for the guideline.

(3)

5.8.1 Toxicity to Fertility
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date: 26- SEP- 2003
5. Toxicity Substance | D 156-60-5

5.8.2 Developmental Toxicity/T er atogenicity

Speci es: rat Sex: female
Strain: aj: C(SD
Rout e of adninistration: i nhal ati on
Exposur e peri od: Days 7-16 of gestation
Frequency of treatment: 6 hours per day
Duration of test: Days 7-16 of gestation
Doses: 2000, 6000, 12000 ppm
Gontrol @ oup: yes, concurrent no treatnent
NCQAEL Maternal Toxity: < 2000 ppm
NQAEL Terat ogenicity: = 6000 ppm
Met hod: EPA OTS 798. 4350

Year : 1988

ar yes

Test subst ance: other TS

Renar k: Significant increases in the mean nunber of resorptions per
litter were seen in the litters of dans exposed to 6000 and
12000 ppmof test substance; however, these values are within
the range of historical controls and not considered to be
exposure rel at ed.

Resul t: The nean daily chanber concentrations were within 5%of the
desired concentrations throughout the exposure period. Overt
nmaternal toxicity was observed as a significant reduction in
wei ght gain at 12000 ppmand in feed consunption at 6000 and
12000 ppm A significant body weight gain supression was al so
noted at the 6000 ppmconcentration on Days 11-13 and a
significant reduction in feed consunption for Days 13-15 was
noted at 2000 ppmgroup. During the exposure period,
lacrimation and stained periocular hair, and signs of occul ar
irritation were noted in all groups. Increased incidences of
al opecia, |lethargy, and salivation were observed in the
hi gh-dose dans. No significant differences in pregnancy rate,
corpora lutea, fetuses per litter, or the nunber of stunted
fetuses were noted. The mean conbi ned and fenal e fetal
wei ghts were significantly reduced in the litters of dans
exposed to 12000 ppm A slight and statistically
nonsi gni fi cant increase was observed in the incidence of
hydrocephal us i n the hi gh exposure group.

Test condition: Mal e and nul liparous fermal e rats were obtained from Charl es
R ver Breeding Laboratories, Inc. Fermales were cohabited with
Males (1:1) until copul ation was confirned by the presence of
a copul ation plug (Day 1 of gestation). A control and three
test groups of 24 presunmed pregnant fenale rats were exposed
to nomnal concentrations of 0, 2000, 6000, and 12000 ppm of
the test substance for 6 hours per day on Days 7-16 of
gestation. Test atnospheres were generated by vaporization of
the test material fromglass bottles placed in water baths at
22-26 degree C. The chanber concentrations of t-DCE were
deternmined at approxinately 30-mn intervals by gas
chromat ography. During exposures, chanber tenperatures,
relative humdity, and oxygen concentrations were measured.
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5. Toxicity

date: 26- SEP-2003
Substance | D 156-60-5

Test subst ance:

dinical signs were observed twice daily before and after
exposures; during the pre- and postexposure periods
observations were nade each norning. Body weights were
recorded on Days 1, 7-17, and 22 and feed consunption was
measured on a ternate days from1-19 and on Day 22. A Day
22, dans were killed and the liver and gravid uterus were
renoved and wei ghed. @G oss pathol ogy was conducted on all
dans. The uterus was observed for the types of nidations(live
and dead fetuses and resorptions). Live fetuses were wei ghed,
sexed, and examned for external alterations. ne half of the
fetuses in each litter were exanmined for visceral alterations.
The renai ning fetuses were examned for skeletal alterations.
The test substance (Trans-1,2-D chloroethylene) with a purity
of 99.64% was provided by PPG Industries, Inc.

Concl usi on: Overt nmaternal and fetal toxicity were denonstrated at
concentrations of 6000 ppmor greater and 12000 ppm
respectively. At 2000 ppm a nmarginal maternal effect,
evident as a significant decrease in feed consunption was
found only during Days 13- 15 of gestation. This change,
however, was not acconpani ed by a significant decrease in body
wei ght, and, therefore, its biological significance is
questionabl e. Assunming the decrease in feed consunption at
2000 ppmto be a hiologically significant change, the NCEL was
sormewhat | ess than 2000 ppmfor the damand was 6000 ppm for
the conceptus. This result indicated that the test substance
is not toxic to the rat conceptus.

Reliability: (1) wvalid without restriction

26- SEP- 2003 (14)

5.8.3 Toxicity to Reproduction, Other Studies

Type: ot her

In Vitro/in vivo: In vivo

Speci es: rat

Strain: Spr ague- Dawl ey Sex: nal e/ fenal e

Rout e of adm nistration: i nhal ation

Exposur e peri od: 90 days

Frequency of treatnent: 6 hours/day, 5 days/week

Duration of test:
Doses:

Control @ oup:
Resul t:

Met hod:

Year :

arp:
Test subst ance:

Met hod:

Resul t :

90 days exposure period and one nonth recovery period
0, 200, 1000, or 4000 ppm

yes

No adverse conpound-rel ated effects at any
concentration | evels

ot her
1998

yes

other TS

CECD Qui del i ne 413 "Subchronic I nhal ation Toxicity: 90 day

St udy”
The nmean anal ytically determ ned concentrations of test

substance were as targeted: 200, 1000, and 4000 ppmwith
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5. Toxicity

date: 26- SEP- 2003
Substance | D 156-60-5

Test condition:

Test subst ance:

Reliability:
26- SEP- 2003

standard errors of 0.48, 1.3, and 4.7, respectively. There
were no adverse conpound-rel ated effects at any concentration
I evel on organ weights and gross and m croscopi ¢ exanination
on reproductive organs. The no observed effect |evel for
reproductive effects was 4000 ppm the hi ghest concentration
tested in both male and female rats for this study.

Four groups of 15 nale and 15 femal e rats each were exposed to
anal ytically determ ned nean concentrations of 0, 200, 1000,

or 4000 ppm Rats were exposed whol e-body for 6 hours/day, 5
days/week over a 90-day period. Atnospheres containing test
substance were generated by metering liquid material into a
heated gl ass flask with either a punp or a syringe drive. The
at nospheric concentration of test substance was determned by
gas chromat ography at approximately 15 ninute intervals during
each exposure.

QG oss pathol ogi ¢ eval uations were performed on 10 nal es and 10
fenal es/group after approximately 90 days and on 5 nales and 5
fenmal es/group after a 1-nonth recovery period. The testes and
ovaries were weighed at necropsy. At the end of exposure
period, fermal e mammary gl and, ovaries, uterus, vagina,
prostate, sem vesicles, testes, and epidi dym des were

exam ned mcroscopically on 10 nales or 10 fenales fromall
exposur e groups.

Since no treatnent-rel ated | esions were found in the high
exposure groups, tissues fromrats in the recovery group were
not exam ned nicroscopically.
The test substance (Trans-1, 2-D chl oroet hyl ene) was supplied
by PPG Industries, Inc. as a colorless liquid with a
reported purity of 99.86% The purity of the test substance
was confirmed at the | aboratory.
(1) wvalid without restriction

(11)
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date: 26- SEP-2003

5. Toxicity Substance | D 156-60-5

Type: ot her

In Vitro/in vivo: In vivo

Speci es: rat

Strain: Fi scher 344 Sex: nale/fenal e

Rout e of adninistration: oral feed

Exposur e peri od: 14 weeks

Frequency of treatnent: m croencapsul ated i n feed

Duration of test: 14 weeks

Doses: 0, 3125, 6250, 12500, or 50000 ppm

Gontrol @ oup: yes, concurrent no treatnent

Resul t: No gross or mcroscopic | esions on reproductive

organs were observed.
Met hod: ot her
Year : 2002
arp: yes

Test subst ance: other TS

Met hod: The guideline followed for this study was not noted. However,
all parameters listed in the CECD EPA gruidelines for a
subchronic toxicity study were evaluated in this study.

Resul t: Exposure concentrations of 3150, 6250, 12500, 25000, and 50000

Test condition:

Test subst ance:

Reliability:
09- SEP- 2003

ppmin the diet resulted in average daily doses of 190, 380,
770, 1540, and 3210 ng/ kg for males and 190, 395, 780, 1580,
and 3245 ng/kg for fenales. Spermmotility and vagi nal

cytol ogy paraneters of exposed rats were generally simlar to
those of the vehicle controls. There were no

treatnent-rel ated gross or nicroscopic | esions on any
reproductive organs eval uated for this study.

Qoups of 10 nale and 10 fenale rats were fed diets containing
3125, 6250, 12500, 25000 or 50000 ppm m crocapsul ated test
substance for 14 weeks. Additional groups of 10 male and 10
female rats received untreated feed or feed containing placebo
m crocapsul es for 14 weeks. M croencapsul ati on was perf orned
by the analytical chemstry |aboratory, M dwest Research
Institute and the chenical |oad was determned to be 45% The
dose formul ations were prepared at | east every 2 weeks by

m xi ng m croencapsul ated test substance with feed. A the end
of study, spermcount and notility and vagi nal cytol ogy

eval uations were conducted on rats in the two control groups
and the 12500, 25000, and 50000 ppm groups. Necropsies were
perfornmed on all core study aninmals. The right and |eft
testes and left epididyms were wei ghed. Hi st opat hol ogi ¢
exam nation on nammary gl and, ovary, prostate gland, testis
with epididyms and semnal vesicle, and uterus were perforned
onrats in the untreated control, vehicle control, and 50000
ppm gr oups.

The test substance (Trans- 1, 2- D chl oroet hyl ene) was obt ai ned
fromA drich Chenical Conpany, Inc (MI|waukee, W) in one |ot
(MP-0224LP). The study |l aboratory confirned that the purity
was 99%or greater.

(1) wvalid without restriction

(3)
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date: 26- SEP- 2003

5. Toxicity Substance | D 156-60-5

Type: ot her

In Vitro/in vivo: In vivo

Speci es: nouse

Strain: B6C3F1 Sex: nale/fenal e

Rout e of adnministration: oral feed

Exposur e peri od: 14 weeks

Frequency of treatnent: continual ingestion - mcroencapsul ation

Duration of test: 14 weeks

Doses: 3125, 6250, 12500, 25000, or 50000 ppm

Gontrol @ oup: yes, concurrent vehicle

Resul t: No adverse effects on reproductive organs were

observed in any exposure groups.
Met hod: ot her
Year : 2002
arp: yes

Test subst ance: other TS

Met hod: The guideline followed for this study was not noted. However,
all paraneters listed in the CECDY EPA gruidelines for a
subchronic toxicity study were evaluated in this study.

Resul t: Exposure concentrations of 3150, 6250, 12500, 25000, and 50000

Test condition:

Test subst ance:

Reliability:
09- SEP- 2003

ppmin the diet resulted in average daily doses of 480, 920,
1900, 3850, and 8065 ng/ kg for nal es and 450, 915, 1830, 3760,
and 7925 ng/kg for fenales. Spermmotility and vagi nal

cytol ogy parameters of exposed nice were generally simlar to
those of the vehicle controls. There were no

treatnent-rel ated gross or nicroscopic | esions on any
reproductive organs eval uated for this study.

Qoups of 10 male and 10 fenale mce were fed diets containing
3125, 6250, 12500, 25000 or 50000 ppm m crocapsul ated test
substance for 14 weeks. Additional groups of 10 male and 10
fenal e mce received untreated feed or feed containing pl acebo
m crocapsul es for 14 weeks. M croencapsul ati on was performed
by the analytical chemstry |aboratory, M dwest Research
Institute and the chemcal |oad was determned to be 45% The
dose fornulation were prepared at |east every 2 weeks by

m xi ng m croencapsul ated test substance with feed. At the end
of study, spermcount and notility and vagi nal cytol ogy

eval uations were conducted on nice in the two control groups
and the 12500, 25000, and 50000 groups. Necropsies were
perforned on all aninmals. The right and left testes, and |eft
epi didyms were wei ghed. H stopathol ogi c exanination on
mamary gl and, ovary, prostate gland, testis with epididyms
and senminal vesicle, and uterus were perfornmed on mce in the
untreated control, vehicle control, and 50000 ppm groups.

The test substance (Trans- 1, 2- D chl oroet hyl ene) was obt ai ned
fromA drich Chenical Conpany, Inc (MIwaukee, W) in one |ot
(MP-0224LP). The study | aboratory confirmed that the purity
was 99%or greater.

(1) wvalid without restriction

(3)
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date: 26- SEP- 2003

5. Toxicity Substance | D 156-60-5
Type: ot her

In Vitro/in vivo: In vivo

Speci es: rat

Strain: Spr ague- Dawl ey Sex: nale/fenal e

Rout e of admi ni stration:
Exposur e peri od:
Frequency of treatnent:
Duration of test:

Doses:
Gontrol @ oup:
Resul t:

Met hod:
Year :
arp:

Test subst ance:

Met hod:
Resul t:

Test condition:

Test subst ance:

Reliability:
26- SEP- 2003

drinki ng water

90 days

Cont i nuous

90 days

500, 1500, and 3000 ng/ kg

yes, concurrent no treatnent

No adverse effects were observed for organ wei ght and
gross and mcroscopi c eval uations on ovaries and
testes.

ot her
1987

no data
other TS

The guideline followed for this study was not noted.

Exposure for 90 days to theoretical daily doses of 500, 1500,
or 3000 my/ kg/day in drinking water failed to elicit
significant conpound-rel ated and dose-dependent adverse
effects on organ wei ght nmeasurenents and gross and nicroscopi c
eval uations of testes and ovari es.

The actual daily doses were 402, 1314, and 3114 ng/ kg for

mal es and 353, 1257, and 2809 ngy/ kg for fenal es.

Trans-1, 2-di chl oroet hyl ene was adninistered in drinking water
solution to five groups consisting of 20 nale and 20 fenal e
rats. The groups were naive untreated control, 1% emul phor
vehicle control, 500 ng/kg, 1500 ny/ kg, and 3000 ng/ kg. Véter
sol utions were prepared twi ce weekly by the addition of test
subst ance to 1% enul phor (GAF Corp., Linden, NJ) in deionized
wat er .

At the end of exposure period, an organ wei ght neasurenent and
gross pat hol ogi cal exaninations were perforned on testes and
ovaries. Testes and ovaries were al so exam ned

hi st ol ogi cal ly.

The test substance (Trans- 1, 2- D chl oroet hyl ene) was obt ai ned
fromA drich Chenical Conpany (M | waukee, W). The reported
purity was 98% Identity was confirned by GC- M

(1) wvalid without restriction

(9)

32



date: 26- SEP- 2003
9. References Substance I D 156-60-5

(1) Kirk-Qhner, Bncycl opedia of Chem cal Technol ogy, 4th ed.
Vol unes 1: NY, NY. John Wley and Sons, 1991-Present., p. V6
37.

(2) Hick, EW Industrial Solvents Handbook. 3rd ed. Park
R dge, NJ: Noyes Publications, 1985. p. 116.

(3) National Toxicol ogy Program (NTP) (2002) Toxicity Studies of
trans-1, 2-Di chl oroet hyl ene (CAS No. 156-60-5) Adm nistered
in Mcrocapsules in Feed to F344/N Rats and B6C3F1 M ce.
Toxicity report Series No. 55. NH Publication No. 02-4410.

(4) Tabak H, et al., B odegradability studies with organic
priority pollutant conpounds, Journal WCF, 53, 10, 1503 17
(1981)

(5) Buccafusco, RJ., et. al., Acute Toxicity of Priority
Pollutants to Bluegill, Bull. Environm Contam Toxicol. 26,
446- 452 (1981)

(6) LeBlanc, G A, Acute Toxicity of Priority Pollutants to
VWater Flea, Bull. Environm GContam Toxicol. 24, 684- 691
(1980)

(7) US EPA In-depth studies on Health and Environnental
I npacts of Selected Water Pollutants (1978) Contract No.
68-01-4646 as Gted in US EPA, Anbient Water Quality
Qiteria Doc: Dichloroethyl enes (1980) EPA 440/ 5 80- 041.

(8) Barnes, DW, V.M Sanders, KL. Wite, Jr., GM Shopp,
Jr., and A E Minson, Toxicol ogy of
Trans-1, 2-Di chl oroet hyl ene in the Mouse, Drug Chem
Toxi col ., 8(5), 373-392.

Wite, KL Jr., DD W Barnes, V.M Sanders, G M Shopp,
Jr., and A E Minson, Toxicol ogy of

Trans-1, 2-Di chl oroet hyl ene in the Muse, Drug Chem

Toxi col ., 8(5), 299-331.

(9) Hayes, J.R et al. (1987). Journal of the American Col | ege
of toxicology, 6(4), 471-478.

(10) EI. du Pont de Nenours and Conpany Report DuPont- 2806,
Dat ed 12-29-99

(11) E1. du Pont de Nermours and Conpany, Report H_-1998- 00952,
Dat ed 12-1- 98.

(12) Barnes, DW, V.M Sanders, K L. Wite, Jr., GM Shopp,
Jr., and A E Minson, Toxicol ogy of
Trans-1, 2-Di chl oroet hyl ene in the Mouse, Drug Chem
Toxi col ., 8(5), 373 392.

Wite, KL. Jr., DW Barnes, V.M Sanders, GM Shopp, Jr.,

33



date: 26- SEP- 2003
9. References Substance | D 156-60-5

and A E Minson, Toxicology of Trans-1,2-D chloroethyl ene in
the Mouse, Drug Chem Toxicol., 8(5), 299-331.

Shopp, GM Jr., DW Barnes, V.M Sanders, K L. Wite, Jr.,
and A E. Munson, Toxicol ogy of Trans-1,2- D chl oroethyl ene in
the Mouse, Drug Chem Toxicol., 8(5), 393-407.

(13) Mrtelmans, K, Haworth, S., Lawor, T., Speck, W, Tainer,
B., and Zeiger, E (1986). Sal nonella nutagenicity tests:
Il. Results fromthe testing of 270 chem cal s. Environ.
Mut agen. 8(Suppl. 7), 1-119.

(14) Hurtt, ME, Valentine, R, and Alvarez, L. (1993)
Fundanent al and Applied Toxi col ogy 20, 225-230.

34



	AR: 201-14749B
	ds: RECEIVED
OPPT CBIC

2003 SEP 30 PM 2:24


